Plant Sar1 isoforms with near-identical protein sequences exhibit different localisations and effects on secretion.
In plants, differentiation of subdomains of the endoplasmic reticulum (ER) dedicated to protein export, the ER export sites (ERES), is influenced by the type of export-competent membrane cargo to be delivered to the Golgi. This raises a fundamental biological question: is the formation of transport intermediates at the ER for trafficking to the Golgi always regulated in the same manner? To test this, we followed the distribution and activity of two plant Sar1 isoforms. Sar1 is the small GTPase that regulates assembly of COPII (coat protein complex II) on carriers that transport secretory cargo from ER to Golgi. We show that, in contrast to a tobacco Sar1 isoform, the two Arabidopsis Sar1 GTPases were localised at ERES, independently of co-expression of Golgi-destined membrane cargo in tobacco cells. Although both isoforms labelled ERES, one was found to partition with the membrane fraction to a greater extent. The different distribution of fluorescent fusions of the two isoforms was influenced by the nature of an amino acid residue at the C-terminus of the protein, suggesting that the requirements for membrane association of the two GTPases are not equal. Furthermore, functional analyses based on the secretion of the bulk flow marker alpha-amylase indicated that over-expression of GTP-restricted mutants of the two isoforms caused different levels of ER export inhibition. These novel results indicate a functional heterogeneity among plant Sar1 isoforms.